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_g The UNC Highway Safety. Ressarch Center was

H
created’ by an act of the 1965 North Carolina
General Assembly A three-point mandate issued

and train other working professionals in highway safety.
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ABSTRACT

a

i

#7ns study exam-ned the rates and types of school bus accwdents
according ¢ tne age of the schoo) bus driver.

Accdent rates 1n Nerth Carolina for the school vear 1971-72 were
zec using three sources of data: accident reports, driver and

Je datz, and zuestionnaires administered to a sample of school bus
r !
‘t

D W

5

Jdzta were obtained on 19,508 drivers and. an gnnual mileage of
74,110,890 miles. The age groud mileage, number of passengers carried,
and urban or ruxral driving exposure were related to the 1971-72 school //6
bus drrvers inrvolved 11n accidents. //

Research studies supDort North Carolina's clawm of 3 good overall
sthool bus safety record. This study was limited tb comparisons of ¢
dri/érs by 4ge _group within the -state. Student drivers (age 16 thr09gh
29 years) had’ 8 higher accident rate than adult dr1vars (age 21 and
over). However, the poorer record of the younger dtivers was accoqnted
for by the 16-fyear~olds. When this group was remoued;and drivers age
17 through 29 pere compared with drivers 21 and older’, there were-no .
significant diffferences between the two groups.

Sixteen-year-old bus drivers experienced a higher .accident rate on
a nileage basis than any other age group. The .rate then improved sig-
nmficantly for 17, ¥8, and 18-year-old drivers. The next worst record
n#as the 2N-year-old group, then the 21 through 24-year-uld drivers.

The 25 through 54-year-old drivers had the safest rates, comparable

with the 18-year-old drivers. The oldest age group, 55 years and over,
did not perform as well, but had a better record than 16- year -old, . ’ ‘ !
20-year-old, and, 21 through 24-year-o0ld drivers. ’ .

drivers, and their driving.yecord is modified by #¥neir greater exposure
to traffic accidents. As %hese two groups, and/those 55 years and over
were small, differences in accident rates cou not be substantiated
statistically. )




Younger, and older school bus drivers did not differ sjgnificantly
overall”in the severity of accident including the rates for 1njury-
croducing accrdents.

Tne circumstances 1n which accidents occurred were 1nvestigated by
35e group. It was hypothesized that ib-year-old drivers, being on the
~"cle less exzeriences drivers, would be likely to experience difficulty
< more readyly 1n less than ontimal driving conditions. - The analyses of .
. 3lcrdent data aspeared to support this hypotnesis, since 16-year-old

crivers tended 0 have more accidents on loose surface roads, roads with
cefects, and roads that were not straight and level. -
. ) .9
Because 16-year-old drivers had the highest accident rate and
because there is some evidénce that this higher rate may be largely
attributable to their greater inexperience, it may be worthwhile to?
experiment wrth licensing more school bus drivers at age 17 rather than
age 16, provided they ‘have had a full year of motor vehicle driving
experience at. that time. However, such a change should not be expected
. to result 1n as favorgble accident rates as’ those experienced by the
current 17-year-old drivers. This 15 because nany of these drivers
heve had not just a year's driving experience but a successful year's
" experience driving a bus. *

Subsequent to the 1971-72 school year studied in this report,
tegislation was passed which extended the learner's driving permit an
edditional six months. This makes it possible for beginnipg drivers to
obtain this permit at age,15 rather than 15-1/2, whig d previously
been the earliest age such a permit could be ohtained. If 16-year-old
bus drivers were selected from among applicants who have used this per-
™1t for an-entire year, and 1f driving an automobile transfers to s
driving.a bus, 1t could be expected that the performance of such 16- -

. ear-old drivers should excel that of the 16-year-old drivers inc1ude¢.in
tms stydy. ‘

Although 16-year-old drivers account for only’ 14 percent of all
scnool bus drivers, their elevated accident rate, which appears to be
largely the result of inexberience, makes them a prime target group for
efforts aled at improving school bus safety performance. The results
of this report indicate that per hour expended in working with school ;
bus drizers, the greatest dividends will result from working with these
16-sear-01d drivers to expand and upgrade their training.

{t should be underscoreq that the drivers age 17 through 19, who con-
stitute the vast majority of the total number of school bus drivers in
“orth faroling, compare well with the drivers age 25 throush 53. In addi-
Ty tinn, there were no age differémses found 1n relation to the severity of
-/{ tne aceirdents inCUEred. RN ,
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« 1. [INTRODUCTION

'
5

t Throughout the U’S.A.3 school buses aré safer on a passenger rhle L
} basis than private passeader vehicles, and safer than most forms of . '
public and commercial transporgation (Hull, 1968). However, the fata-
lity rate per million passenger miles, Over a five.year period from
1965-69, gradually increased for commercial and school buses, while the
fatality rate for both automobiles and airplanes tended to decline -
{Siegel and Nahum, 1971). The decreasing-rate-of automobile’ fatalities )
may be attr1buted in part to improved-safety devlces within- the car, but .
ensur1ng a safer environgent w1th1n buses has 1aqged peh1nd The safety .
record of school transportat1on is a matter for continuing évaluation, )
as this is the major method of trave11ngwto and from school for large . . -

number\s of chiddren. ’. - .

N Most stud1es of school bus safety records have focused on the bus !
~ . drdiver, because of the practice of hiring teen- age, and elderly drivers
despite the poor driving record of these age gr0ups in the general pop- .
3 ulation. The practice has been partly dictated by the low wages pa1d to
drivers (in North Caroling; $2.07 per hour state wages in 1971-72,
although some Tocal schpol boards add subsidies). Furthermore, the lim-
ited number of hours and the fact-that they are split in two parts limit
the attractiveness of the dob .

North Carolina has .a h1gh proport1on of young schdol bus drivers-
{87 percent under 21 years of age in'1971-72). Like the rest of the
country, in North Carglina the driving group under 20 years has & poorer
¥ verall driving record than-ether age groups in the driving population
Waller, 1970). But public schoo]‘efficjals beliéve that a high propor-
tion of student driwers is desirable. They report that it enables them
“to be more selective in employing bus operators, requlre more. intensive
operator training, maintain an adequate.nymber of qualified operators,

s exercise close supervision over the pupil transportation system and
maintain a good safety record at 3 reasonable cost" {North Carolina
State Department of Public Instruction). Research studies support North
Carolina's claim of a good school bus saféty record relative to that of
other states, dssp1te the cons1derab1e difficulties of ,making interstate
comparisons baSed on differing accident reporting Criteria (Farmer, 1969;
Hull, 1969; National Commission on Safety Educat1on, 1967) This safety
record is qttr1buted to good driver selectJon, training and supervision.

Comparing the safety records of younger and older school bus dri-
. vers has been more problematical. Higher acgident rates of the young

kY
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and elderly drivers in the general @riving poputation have been advanced

as an argument for employing school bus drivers between 25 and 60 years

of age (Charles & Shelness, 1972). There is evidence from some states

that elderly drjvers, and to‘a lesser extent drivers under 21 years,

have higher school bus accident rates, however driver exposure was not

obtained (Kull, 1968). : - : )

-

.7 7 Another study (Promisel, 1969) supports the poorer record of dri- -

vers over 63 years, but otherwise. felates” the age of school bus drivers

to aecidents in a complex fashion, with age byqitse1f being incomplete

as a predictor of dccident rates. For Ja]e drivers, the-16 thrpugh 18, " |
year group had a better record than the 18 through 21 year rangée. The
21-year-olds.and those 63 years and over had the worst records. Per- T .
fpnnance below 21 was generally as good -as ‘that above i%t. .Female dri- )
vers' showed a géneral improvement from 16 through'25, with the 16-year

point no worse than the 35-year point. After 25, female records were

worse. However, there was no statistically significant difference be-

tween overa)l accident rages for male and female drivers; .

A study that examined school bus driving performance in relation
to age in North Carolina (Campbell,.1964) found that while students had
a somewhat higher accident rate, there was not a §tatistically signifi- .
cant difference. Where accidents did occur, students were more Tikely,
to be following' too closely than adult bus drivers. There were indi- ‘
cations (although npt statistically significant) that stwdent accidents, . 7
moreso than adult, were associated with situations in which the driving
task becomes more demanding, such as: (1) on curved road, (2) in winter,
(3) on the homeward-bound leg of the trip' (driver fatighe, boisterous .
students, darkness in winter days). . -

" Campbell“s study, however, compared dfivers age 20 and younger with
drivers age 21 and older. There was no aftempt made to further analyze
the younger drivers by single year intervAls. Because the learning
curve is.chanang most rapidly duRing these beginning years of driving,
this investigation fogcuses more closely, 6n the year Zo year changes in
the drivers below age 21. . . B

Another reason far taking a second look at North Cdrolina school

bus drivers by age js ‘that the Division of Motor Vehicls' driver improve-~
ment representatives, who certify the ‘'school bus drivers, are divided

in their opinion as to whether students or adults make better drivers.
Some*prefer students, feeling that one.has the pick of a wide range of
capability, including the future professionals of our society.' Others
féel that the gregter maturity of thé adwlt driver more than outweighs

the range of selection afforded by using student drivers. There appears

[N




to be general agreement that tne students on the whole are no 1onger SO
select 2 group as was the case several years ago. The reasons given for
‘this are, first, tnat rmary of tne best s;udenuc gre now involved in
extra-curricular activities and thus not ave<Table for driving a pus. Al
sesond xdason F1ver 1s tnat witn tne Thcrease m consolidated nigh

s2nesls the scrog! crincipal, who makes the 1riitial selection of scnool
T.3 tratnrees, dces not know tne students as well as was once the case.

. reaious’y tre orincipal was likely o nave known the student and nis
fa"17, strce ‘ne student was a small cmild. MNow the selections are made
ar tre Sasis of much more 11-ited information. Therefore it was deemed
a2dvisazle to ‘take another look and a more tntensive look at school bus
drivers 1n horwh C arolina. ’

L R

‘ This 1nvestigation made use' of a model (Waller, 1967) which,i]lus-
2rates tne 1mbalance between numan capabilities and the demands of a
system 2nd describes threé general types of situations in which human
nerformance fails to meet the demands ‘of the task. The first situation
1nvolves cataclysmic human failure, such as a sudden stroke, while per-
forming a task thaf is not] particularly demanding. The second situation,
1in wnich failureoccurs bepause of the overwhelming demands of the task, /
may Be exemplified by an ajerage driver whp suddenly has a blowout on a
busy nighway. There is evjdence, however, that a third situation may

"be rfuckt more cormon. Thislis a simul taheous ‘decrease in performance and
Jdncrease in task demand (see Figure 1, p. 62. It should be noted that:
all figures znd tables appear at the end of the text). An example might
be the school bus driver's-afteftion being diverted from the-road to the
passenger {decremént in driver performance)}, thereby causing the vehicle
to run off the shoulder of a nafrow grave] road (increase in task
derands), and to scrape a post (the "accident”).’ According to this
—0del, it might be anticipated that younger drivers with less experience
and thus a lower overall level of driver, performance may be less ahle to
cope with more complex driving situatipnss such as poor- weather condi-
tigns (increased task complexity), and thus would experience a dispro-
gortienate number 'of their trashes under such demahding c1rcumStances
This hypothesis will.be exam1ned in the analysis.

.
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IT. METHOD

. .0 [
Three sources of data were used: crash records, mileafe records,
and guestionnaire data from school bus drivers. .

friash Records

North Carolina requires reports on all school bus crdshes, whether
or not they occur on a public nighway, ana'even if the da ge is slight.
Crash reporting cam be assumed to be fairly thorough and feliable
because: (1) the school bus driver must report each acciflent; (2) school
principals are responsible for supervising school transpoptation;

(3) drivers are instructed to have each accident investidated by & police
officer; and (4) the State Board of Education and the DiVision of Motor
Vehicles exchange crash information to.detect any discregancies.

The report Torms were obtained from two sources: (})-the Traffic
Accident Report (see Appendik A), which is' used for the fore serious
accidents where personal injury and/or $100T worth of prbperty damage
has occurred. The State Highway Patrol or Jocal police investigate and
file the report with the Accident Recdrds Section of the North Carolina
Division of Motor Vehicles; (2) the School Bus fccident Report (see
Appendix B) which ‘is completed by school officials for very accident.
Copies are forwarded to the State Bpard of Edugation anfg the Division
of Motor Vehicles. The Division of Motor Vehicles dischrds the
School Bus Accident Report where it duplicates Traffic ccident -Reports,
and, using a standard format, transfers the information onto punch cards

_and computer tape. ’ . J,

The computer punch ‘cards and tape were obtained.fér all school bus
crashes from July 1, 1971 through June 30, 1972. 1n order to study all
school bus drivers, a new record was made for the second driver in
crashes which involved two school buses, 'which changed the format- from
an ‘accident oriented to a driver oriented record.

Because crashes were to be related to mileage to,obtain accident
rates, 25 crashes were omitted which involved‘private or commercial
buses. Mileage could not be obtained in these cases because the State,
Board of Education keeps data only on state funded and operated school
‘transportation. , . P .

3

YIn July 1972, the property damage criierion was naized to $200.
; 3 .
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This data source yfelded 1971 records on school bus drivers
involved in accidents in 1971-72. O0Of these drivers, age was available
for 1888 (96 percent). -

Mileage Information

Mileage was needed to calculate exposure, i.e., miles driven for
eacn driver age group. As the state pays over 90 percent of the total
annual cost of school transportation (Markham, 1966), the State Board
of Education keeps information on the operation of school buses. The
Annual Pupil Transportdtion Report {APTR, see Appendix C), compiled __
from the school principals' montnly reports, gave passenger and mileage
information by driver age.but not by name.

The report is orignted more to the number of buses than to the num-
ber of drivers. Consequently, care was taken not'to double-count the
Sawp driver. But when a mew driver todk over on a bus,.age information

' was often not available. Total yearly mileage was based on the-total

daily route mileage muyltiplied by the number of operating days, plus .
extra mileage, rather than on odometer readings. .
\ .

For this study, @ record was set .up for each driver. The informa-
tion taken from the.APT Report included driver<agey county, name of the
school, bus number, number of operating days, total mileage,for “the ,
scheol year, and number of-elementary and high school pupils transported

da11y . »

addition, the schools were coded according to the grades taught.
Using the Education Directory (North Caro¥ina State Department of Public
Instructiod) and a map, the schools were «oded according to their urban
or ral 10cal1ty The, cities were coded according to their population
radk in the 38 cities in North Carolina With populations gver 10,000
based on the 1970 census. (North Carolina State Board of “Health, 1972).
Datg on ‘exposure in some urban areas must be cautiously interpreted.
Many city school unjits do not rece1ve#ptate transportat1on money because
of two statutory limitations: neithef state por local poards of educa-
tion are required to provide <unds for’ transportfng children who
(1) Tive within 1-1/2 miles of the school or (2) 1ivé within the Same
munqc1pa11ty as the school (Markham, 1966) .

Therefore,xhe schools, mainly urban, who fund their own transpor-
tation do not report mileage and driver data to th? State Board of
Education. These include Fayetteville, Salisbury, ‘A
Raleigh, and Rocky Mount. Charlotte and Durham operate bot a Tocal and
state funded system. . . - , .

e

sheville, Statesville,
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The total mileage obtained for this study from the APTR forms was
" 74,110,890. This differs by only three percent from the 76,602,955
miles separately reported by the State Board of Education. The discrep-
ancy is due to seme errors Tn calculation on the APTR forms, and mileage
not reported of some County forms. . . (

The number of drivers obtained was 10,508, as substitute drivers
and drivers on special mileage were included. These drjvers, although
not included “in the 10,430 drivers fynded by the State Board of Educa-
tion, could have appeared in the accident reports. Ages were unknown
for 105 drivers, add another 87 were described only as adult drivers,
exact” age unknowp. Therefore, detailed age group analyses were based
on 10,316 drivers, and analyses of the two age grqups, .16 through 20 "
- and "21 and over," were based on 10,403 drivers. .
- S . . - , .

> " Sthool Bus Questionnaire o

“

Existing reports supplied little information on the characteristics "
of school bus drivers in North Carolina beyond their ages. A question-
s naire (segsAppendix D) was drawn up and pilot tested to.ohtain more
information vh school bus drivers. More descriptive information was
desired to provide characteristics to link wfth age group safety records
- for a later study..[ However, information from this questionnaire sample
was used in this sludy, including passenger mileage, mileage by driver
sex, driving experience, and educational and occupational statuif
\ A survey of all 10,43& school bus drivers in 100 counties was not
. feasible. Among the 10,430 bus drivers, only 1,399 {13 percent) were
"adult drivers, and these wgre spread over.90 tounties. In order to
obtain a sample size large  anough for statistical analysis, question-
naire responses from a lar§e proportion of the adult bus drivers were
required. . :

To reduce problems im:the seleCtion and distribution of question-

.naires, whole counties weré sampled. This procedure also provided data

for age’.comparisons within counties. In order to obtajpn counties with

2 relatively large proportipn of adult drivers, and to minimize the num-

ber of counties surveyed, only counties with more than 10 adult drivers

who comprised at least 20 percent .of the school bus drivers in that

county were selected. In order to increase the coastal and urban repre-
sentations Ay exception was made for New Hanowér county with 24 adults

making up 19 percent of the total drivers. Although the survey was for -

~ the 1973-74 school year, selection was based on the avaiJ:blgh397]-72 d

- figures. This method yielded 28 counties, distributed throughout the -,

. mountain, piedmont, and cgéstal regions (see Appendix E). ™
LY ° i 19 ' R
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‘ " The questionnaires were returned by all but one of the 28 sample ‘
counties. Jackson County received the forms too late for the last dri-

vers' meeting of the schoo] semester. An 80 percent return rate yielded

2229 questionnaires from 27 counties representing 21 percent of the

total school bus drivers in the state and 63 percent of the adult dri-

vers. The name of the school was not completed on 30 questionnaires, -
and the driver's age was not provided on 22 forms. Ninety.pércent of

the drivers had regular routes, 202 (9.1 percent) were substitute dri-

vers, and 22 (7.0 percent) did not answer this question.

1

Student/Adult Driver Designation

line to designate drivers as student or &dult. In the questionnaire
sample of school bus drivers in 27 counties in the 1973-74 school year,
after age 18 the proportion of drivers who were school w&udents dropped )
considerably. As can be seen in Table 1, only 53 percent of the™19- e ¢
year-olds and 18.9 percent of the 20-year-olds were still attending high
school. The small number of drivers.over 20 years who answered that

. they were attending school may Have been taking c]aSses, or they may be
school emp]oyees who confused the intent of the quest1on These pro- .
portions may not be exactly representative of total drivers, but they ’
do demonstrate that it cannot be assumed that the 19 and 20-year-old ‘
drivers, particularly, were all high school students and therefore sub-
ject to the same supervision as the 16, 17, and 18-year-old drivers,
who are nearly all schodl students. ‘ . -

.

0lder. Drivers .

There were 146 drivers 55 years and over in 1971-72. The question-
naire sample which covered 63 percent of adult drivers included 70 dri- . N {
vers who were at least 55 years old (see Table 2). The'mileage data
showed no statistical difference among the older drivers on their yearly

- -mileage or the number of passengers they drove each day. Because the
numbers in the age "group, were small, and the accident tape obtained
from the Department of Motor Vehicles coded these drivers only as an age
group 55 and over, mileage could not be related to accidents for a more
detailed age analysis. .

o) .
t > The State Board of Education uses age 21 as a convendent dividing .
|
E
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Statistical Method . .

* The major statistical test used was the Chi-square, and results
were accepted as significant at the 0.05 level. Analyses of variance
have been applied to differences among group means. (A statistical
explanation of the Chi-square used in testing accident rates is included
in Appendix G.) !

. ITI. RESULTS

¢ °

Accident per Driver Age Group

The number of accidents for each age group was matched with the
total number of drivers in each age group (see Appendix F).

An accident involvement rate (i.e., the number of accidents

djvided by the number of drivers in each age group) was calculated for
. three types of accidents. "A1l Accidents" are all the school bus accj-

dents. "Traffic Accidents" are the accidents occurring on a public

road. This category does not include those accidents which occurred on

private grounds er in driveways (approximately 11 percent of. all drivers'

accidents in 1971-72). “Police Report Accidents" are the more serious

schogl bus. accidents which are reported to and investigated by law enforce-

ment”officers. These constituted 70 percent of total driver accidents.

As can be seen in Table 3 and Figure 2, the age groups 16 years, 20 years,

and 21 through 24 years, consistently had the highest rates for the three

types of accident reports.

Data are presented‘on these three accident types in order to demon-
strate the difficulties of intenstate comparisons. _Different states
have different criteria for reporting accidents. Any ore of these
types of &ccident reports could be used as the standard. In addition,
some states have a property damage criterion whereby school bus acci-
dents are not reported when damages are below $100.

~

Accident Rates per Million Vehicle Miles . ‘
N A .

The number of accidents incurred by each driver age group is not a
valid method of comparison because this figure does not take mileage
exposure into account. The higher involvement rate of 16-year-old,

e , )

£
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20-year-old, and 21 thraugh 24-year-old drivers could be attributable to

their driving more miles and therefore being exposed to more accident

risks. : . : :
Age group mileage was obtained from the APTR forms. Nineteen-year-

old drivers had the highest mean yearly mileage (7152) and 18-year-olds

the lowest (6732). An analysis of vagﬁance showed statistically signi-

ficant differences between the age grdups (see Table 4). Nineteen-

yearsold drivers drove the most number of days, followed.by 18-year-

olds. Twenty-year<olds drove the fewest days (see Table 5). Twenty-

year-olds and 21 through 24-year-olds drove the most daily mileage,

wnile 18-year-olds drove the least (see Table 6). R

The accident rate used in this study is the number of accidents per

million vehicle miles. Tables 7 and 8 display accident rates for each

age group. When young drivers (age 16 through 20) were compared with

older drivers (age 21 and over),”the accident rate of the younger dri-

vers was found to be significantly higher. However, when the 16-year-

old drivers were eliminated from the comparison, the remaining young

drivers compared favorably with the older drivers, showing no signifi-

* cant differences between the two groups. ” e

LéBking more closely at each age group by type of ‘accident, the
same pattern emerges for all five categories of accident. Sixteen-year-
old drivers have the highest accident rates, followed by twenty-year-
olds and drivens 21 through 24-years old. The differencgs. between an
age group and the average rate for all other age groups Tor "All Acci-
dents” was statistically significant. The 16-year-olds had the worst
rate, and the 18 aad 25 through 54-year-old groups had the best rates.
The 20, 21 through 24, and 55 years and over groups were too small to
allow statistically significant rate differences (see Appendix G for
an explanation of the statistical method). "’ .

*nA

Promisel (1969) reported that male bus drivers had poorer records
from age 18 through 28. Young female drivers did well but tended to do
worse with increasing age. Our data peak for the 16-year-old and 20 v
through 24-year-old age groupings, but could not be analyzed for sex dif-.
ferences. There pere no consistent differences reported in-the mileage
estimates of male and female driver questionnaire respondents, S0 there
may be.no sex differences in miles‘*driven (see Table 9).

- 3

Accident Severity

The data so far presented show that 16-year-olds had, the worst
record, and that 18 and, 25 through 54-year-olds had the best. However,




3,
v

the number of crashes does not take into account the severity. of the
accident. Therefore, crash severity and the number of injuries Tncurred
were analyzed by accident driver age groups.

Report categories. \
. .

Non-traffic accidents (i.e., crashes occurring off public roads, -
in driveways,.and on school grounds) were approximately 11 percent of
of all crashes, and the differences between age groups were not sig-
nificant (see Table 10).

There was no significant difference between the driver age groups
on the basis of whether the report was from the police or the school
(see Table 11). .
. / - . .

’ Only 16.2 percent of the.crashes of school bus drivers
were injury producing, with no significant differences among age .
groups (see Table 12). . .

The amount of damage d5ne in each crash did not differ signifi-
cantly-for the driver age groups (see Table 13). ‘

Crash severity was examined according to the sex of the driver
because some bus supervisprs maintained that wpmen drivers had less -
severe acgidents. The .proportion of injury gfpproperty accidents was
not associated with driver sex. Llooking at fhe'amount of damage, “he .
sex of the drivers age 16 through 20 years made no difference. How--
ever, the female drivers over 20 did do less damage than the male
drivers over 20. Of the women, 89.3 percent had damages below $500;
> compared to 79.1 percent of men (see Table 14).

Injury accidents.

The following findings are cancerned with possib]é differences in
the number of injurjes, another measure of the severity of the accident.

Table 12 shows that only 16.2 percent of the crashes were injury
producing and that there were no significant differences among the driver
age groups. Drivers were injured in only 1.3 percent of the cases and
“there was no significarft difference between dvivers age 16 through 20
and those age 21 and over (see Table 15). The 24 drivers injured wire
too few to do a fu}l age group analysis. ODriver injury was not a reli-
able index of driver 'differences, because drivers were injured in-such a

. small proportion of the cases. . Ty
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The age of the school bus driver did not éppear to be a factor
in the 19 cases where pedestrians were hit by a motor vehicle. The
small number did not allow a full age group analysis (see Table 16).
In school transportation accidents, pedestrians, usually pupils enter-
ing or leaving a school bus, are more likely to be struck by the
school bus (74 percent of cases) than by another motor vehicle.

The number and type of injuries are set out in Appendix H.
Injuries are coded A, 8, and C in decreasing order of severity. The
code is more exactly defined on the Traffic Accident Report/(see -
Appendix A). There were no large discrepancies among driver age
groups for the percéntage o‘bdrivers in fatal or injury accidents or
the percentage of deaths or injuries sustained (see Table 17).

13

Injuries by passenger miles.

The number of injuries sustained is likely to be related to the
number of passenger miles of buses. The number of people that could
be injured in a collision depends on the number of passengers carried.
Furthermore, a greater number of passengers getting on and off the

- bus increases the risk of pedestrian accidents. Therefore, a measure-

of exposure of passengers at risk was obtained by looking at the
number of passengers carried.

The bus routes are planned to keep deadhead (empty bus.miles) to
a minimum. The estimates from the bus driver questionnaire suggested
that only 14.4 percent of daily mileage was driven with no passengers
on board. Therefore,” vehicle miles can be used as a rough measure
to examine passengér injuries by passenger mites.. Drivers age 55
and over drove the lowest average number of passengers daily {63.9),
while 20-year-old and 2] through 24-year-old drivers carried the
largest numbers daily (73.9 and 73.2). While there is little differ-
ence in the' injury rate by driver age group, 20 through 24-year-old
drivers were safely carrying more passengers daily (see Table 18).
This would improve their safety record on an accident per passenger
mile basis. : .

Whether younger or older pupil passengers make the driver's task
more difficult, and thus by their behaVior on the bus affect the risk
of collisian and injury (in the event of a collision), is a matter of
opinion. The 21 and 25 through 54-year-o0ld drivers carry the largest
average daily number.of elementary pupils per driver .(see Table 19).

2




Accident Type

; To maintain and improve a safety program for school bus transporta- .
tion, the circumstances in which accidents occur must be studied. The
following results concern the characteristics of accidents and the cir-

cumstances in which they occur, by driver age.

There were no statistically significant differences among age groups
in the angle of collision (see Table 20).

Drivers 16 through 20 and 21 and over did not differ significantly
overall in the type of accident, although the younger drivers were some-
what more likely to be invalved in collisions involving another school
bus. Most of the accident type categories were small- (see Tabter 21).

Data (HSRC, 1974) indicate that drivers under 20 years, especially
males, are overrepresented in single automobile collisions, suggesting
an inexperience factor. In this study, a comparison of single and
multi-vehicle collisions shows 19.1 percent of the accidents of 16-year-
old drivers were single vehicle accidents compared to only 12.6 percent
of 17 through 20-year-old driver accidents (see Table 22). Sixteen-

» year-old drivers had a higher proportion of single vehicle collisions
than the other age groups. The proportion for the 17 through 20-year-
old group was similar to that of the older age groups (see Table 23).

Of buses in crashes, defects were repogted for only 2.5 percent,
with defective brakes accounting for mdst (see Table 24). For 13.9
percent of the'vehicles, defects were either not known or not stated.
There were no appreciable differences among the driver age 4groups on
the bdsis of vehicle condition (see Table 25).

Violatiops

Of the 1882 gdrivers for whom the age apd type of violations were
.reported, the highest proportion with charges were’ 16~year-old drivers .
(61.5 percent) followedby 17-year-olds (61.2 percent). Those with ~
the“least proportion of drivers charged were the 25 through 54-year-old
drivers with 48.4 percent (see Table 26). ) ”

School bus drivers had 1128 violations charged against them, with
11 drivers having twoffiiolationseeach. The most frequent charge made ,
against both the 16 through 20-year-old and 2] and over drivers was
"unsafe movement;" the next was "improper backing." The two groups
did not differ greatly in_the type of violations charged against them,

.

’
\ -
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- * v
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except that six percent of the v1o1at1ons for the 16 through 20-year-
old group were for "following ‘too closely” ‘(see Table 27). \Ihe number .
of violations was too small to analyze viola®ion type by age ‘group.

v

Location of the Accident ) : P -
. < [N
< The locality where people were doing most of their dr1v1ng is asso-
ciated with their exposure to rfsk of crash and affects the.number and
type-of crasties exper1enced Type of driving (urban vs. rural) for each
driver was obtained by determining the locality of the supervising school
as explained in the Methods section earlier.- The”20-year-old and *21=
through 24-year-old drivets were employed significantly more than the
otherg in cities. This m§yiprovide some explanation of their higher
accident rate for mileage driven, sipce they were exposed to mére risks
from traffic (see Table 28).  The urban or rural areas in,which drivers
are employed also suggesfS.that type of exposure accounts for the 20~
year-old and 21 through 24-yea€ro1d drivers having more accidents than
the other age groups on city streets (see Table 29). - .
The kind of 10ca111y (i.e., open country, re?ﬂdent1a1, school
grounds, or business) in which accidents occur showed no statistically
S1gn1f1cant differences, for the age groups. However the small differ-®
ences do follow the pattern of the previous table. The 20-year-olds and °
21 through 24-year-olds had*more.accidents tHan other-age growps in
residential or industrial and business localities. Drivers 55 years and
.over had most accidents {53.8 percent) in ppen couptry* (see Table 30). ¥

The proportion of acctdents occurring at in§er5ec§jons and drive-
ways showed no statistically significant differénces among the age
groups.” The s11ght1y higher proport1on of 20-year-old and- 21 through 24-
year-old drivers in accidents at intersections could be explained by the

larger amount of city driving they do, and thus, the larger number of .
intersections they myst negotiate. Older dr1vers, 55 years and over, N
had a greater proportion of crashes not at intersectigns, reflecting - . v
their greater amount of rural dr1v1ng (see Table 31) , v
. 4

J '

Time of the Accident

& -

Twenty seven percent of accidents occurred in winter, thirty-two
percent ,in spring, six percent in summer‘(ref}ect1ng the months that the
schools are closed), and thirty-five percent in fall. Campbell (1964)
found a tendency (not Statistically s1gn1f1cant) for drivers younger
than 21 to have more winter time accidents than"drivers older than 21.




‘Although there are statistically significant differences among the age
groups there are ro clear trends readily observable {see Table 32).

~ <

_ While a somewhat larger proportion of drivers" accidents océur on
Friday, the differences were not significant for ariver age (see Table
33). T .

Drivers under 21 had a imilar proportion of*accidents on both the
scheol-bound and home-bound trip, but drivers 21 and over had more acci-
dents on the morning trip and fewer on the home-bound trip (see''Table 34).

Weather and Road Conditions A ‘

.

To explore the hypethesis that younger drivers (age 16) with less
driving experience had a iarger oproportion of accidents when the driving
task became more difficult (as discgssed earlier’ in the Waller model),
accidents in difficult driving conditions were examined. '

There was no significant difference overall between driver age
groups and the type -of road surface. However, 16-year-oTd drivers had
a higher proportion of accidents on loose surface roads than the other
age groups. Considering only the younger drivers, 16-year-old drivers
had a significantly ]arger proportion of accidents (]7.6‘p61§hnt) on
loose surface roads than' the 17 through 20-year-old drivers [12.3 per-
cent; see Table 35). . ‘

Another variable, road defects, was examined'ds an index of the ,
“djfficulty of the driving task. No statistically significant difference
was found, although when roads had defects (eqg., uts or defective .
shoulders), 16-year-old drivers had a slightly- higmr proportion of acci-
dents than the drivers 17 through 20 years (see Table 36). .

There was.no significant difference between driyers 16 through 20
years and 21 and over on the basis of road cond®ions, although the
younger group did have stightly more crashes when roads were not dry
than the drivers.over 20 years. A breakdown by age groups did not show
a significant difference for 16-year-old drivers (see Tab]e.37).

‘Weather affects visibility and road surfaces, and cin make the driv-
ing task more difficult. ~The difference was not/;iﬂtTEfically ignifi-
‘cdnt, but again younger drivers did have slightly more accidents\when
weather conditions were not clear with rain, snow, clouds or fog Ysee -

Table 38). T,
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whether the read was straight and level, or straight aad hilly,
curved and level, or curved and hilTy, showed no significant differences.
Sixteen-year-old drivers did have a slightly higher proportion of acci-
dents under the more difficult task of driving on roads that.are.not

straight and level (see Table 39).
.1 -

priyer Experience . ‘

Information about the amount of driving experience in years is
-requested on both the Traffic Accident Repotrt and.;School Bus Accident
Report, but neith}r report form stipulates whether general driving or
only bus driving experience is to be indicdted. - Also, driving gxperience‘
is coded in years, any it is ‘possible that less' than one year's experi-
ence is cYassified as one year. ' )

.
’

The questiornaire to school bus drivers asked for both bus driving |
and general driving experience, in years and months. The two types of" )
driving experience differed, and older age.gdroups had a higher proportion
of general driving experience and a lower proportion of bus driving
experience. ; : ) K

When the questionnaire sample is compared with the acci-dent sample,
the proportion of general. driving experience is about the same (see TabTe
.40). MNinety-nine percent of 16-year-olds in accidents had less than two
years of driving éXperience, which corresponds with the questionnaire
group not involved in accidents. This proportion is to be expected as
provisional licenses are ayailable beginring at age 16. The 17-year-old
drivers in accidents with less than two years experience are not over-
represented when they are compared to the experience one would expect,
based on the questionnaire gréup. For 18-year-olds in accidents, 26.4
percent had less than two years driving experience, which was a lower
proportion than the bus driving experience of the 18-year-old question-
naire group, but hfgher than the generdl driving experience of that same
group. The 19-year-old group, although they have a good overall safety
record, showed a much higher proportion of inexperienced drivers (30
percent comparéd to 6.3 percent in the questionnaire sample with less
than two years general driving experience). The other age groups did
not differ. : ' ' a

’

"The tother driver.

0f the crash-involved drivers, 15:4 percent were involved in an
accident on the school grounds (see Table 30).' More may have been
involved in accidents in the close vicinity, although this is'not

‘

' + 28
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entered on the report forms. One would expect that if a substantial
,Number of accidents occur in or.nedr the school grounds, there is an
increased possibility that the other driver involved would also be
youthful, as there would be a higher representation.of young people .
driving to and from school at the same ‘time as the school buses.

Table 41 shows the age of the 1603 other drivers involved in an
" accident with a school bus. For the 1241 whose age is known, 14.7
‘Percent were 17 sears and below, and 7.6 percent were 18 through 19
years. TYhese are higher proportions than those generally represented
in North Carolina crashes, where 8.5 percent of the drivers involved
are 16 and 17 years and 11.4 percent are 18 and 19-year-olds "(Waller,
1970). .

-

-

Driver Characteristics .

A further study is planned to tink the-driver characteristics
obtained from the driver questionnaire sample to individual driver records.
However, some characteristics shown by the questionnaire sample provided .
an interpretation of age group accident rates.

““Die reason put forward for hiring student drivers is that they are
more readily available for supervision than adult drivers. However,
about 40 percent of therdrivers surveyed over age 20 were school
employees; the next largest group was housewives (31 percent). The age
group with the best safety record among the older drivers was the 25
through 54-year-old group, who had, by far, the largest proportion of
people who stated their occupation as home duties (nearly 35 percent). -
A1l the other occupational groups were much smaller, except that 25

© percent of the 55 years and older group were retired or unemployed (see

Table 42).

A

Eighty-six drivers upder age 21 in the questionnaire sample were o
not attending school. A1l 16-year-old drivers were students. Although

. the numbers were too small to calculate occupational proportions for

each age, the largest occupational group was the one of individuals
attending college (about 31 percent); 22 percent were schopl employees
(see Table 43). - ~ ’

Looking at the drades of the student drivers in the questionfiaire

[

sample, the largest proportion had a C averagey the next largest group
was.the B average students. Twenty-year-old drivers had.the largest
proportion of C grades, nearly 86 percept (see Table 44) .

) * -
\ - .
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. IV. DISCUSSION AND SUMMARY

«

School bus accident rates were calculated both in, terms of accidents
per driver age group and accidents per million vehicle miles by driver
age group. The accident ratesvdid not show a simple age-related curve
clearly d1fferene1at1ng bgtxeen student and adult drivers. Rather, both
procedures for determinifg accident rate showed 16-year-old drivers to
have the highest accident rates, followed by .the 20-year-old and the 21
through 24-year-old groups. the drivers age 17 through 19 had rates that
compared favorably with drivers age 25 through 54. These same relation-
ships were foond for all five categories of accidents, namely, all acci-
“dents, traffic accidents, police report afcidents, property damage only
accidents, and injury accidents (see Figures 3 and 4).

Comparing driver mjleage information with accident information, .
there were no significant differences found among age, groups for accident
severity. _QOnce the drivers were involved in an acc1dent, the amount of
damage did not differ by age group. Howeyer, it was the impression of
some school bus driver supervisors that female drivers did less damage
~ in accidents than male drivers. This impression proved part1a11y correct
1n that 89.3 percent of- the female d51vers age 21 and over in accidents
reported damage below $500 compared wi.th 79.1 percent of acc1dent-

: involved male drivers age 23 and over (see Tdble 14).

The rates on 1nJury-produc1ng acc1dents and the number of people
injured showed no significant differences by . age group. Drivers .age 20
and age- 21 through 24 carried the largest number of passengers daily,
thus increasing ‘their potential.for having more passengers injured
should an accident occur. $%ince these drivers did not experience greater
numbers of passengers injured, their safety record looks somewhat better,.
then, when one considers the number of passengers safely carried.

No information was available on the type ,of injury sustained by
passengers, beyond the degrée of severity. Information was not avail- .
able on injury caused to passengers by their impacting interior parts of
the bus, but this is an important aspect of injury prevention (Snyder,
1972)." Vehicle defects were reparted by only 2.5 percent of accident
drivers, most of these being defective brakes (see Table 24).

. Twenty-year-old and 2} thr0ugh 24-year-old drivers were emp1oyed
significantly more than the other age groups in cities (see Table 28).

This may provide some explanation for their higher accident rate per .
miles driven, because they are exposed to moré risks 'from traffic. This

is borne out by the fact that these age groups had a greater proportien

\\. , « ' . . .
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of their accidents on city streets (see Table 29). ATthough.the differ-

ences were not statistically significant, this pattern held for the acci-
dents in residential or industrial and business areas (see Table 30) and

for accidents in interSections (see Table 31).

The "1argest proportion of accidents occurred in fall, then spring,
then winter, but there were no clear directions of difference among the
age groups (see-Table 32). A slightly higher proportidn of accidents
occurred on Fridays, but there were no age group diffeﬁégces (see Table
33).. Drivers 16 through 20 yearshad a similar propor{ion of accidents
on thg school-bound and home-bound trips, but the drivers over 20 had
more accidents in the morning and fewer on the home-bound trip (see
Table-34). -

- P

Accidents in more difficult driving conditions were examined to
explore the hypothesis that inexperienced drivers are likely to have
more accidents when the driving task becomes more-demanding. Sixteen-.
year-old operating drivers had, of course, the largest proportion with
less than two years driving experience, 99 percent (see Table 40).
Focusing on the group with the least driving experience, 16-year-olds
were more likely to be at fault in accidents, and were more likely to
have accidents under adverse conditions. -

Fixteen-year-old drivers had the highest proportion of violations,
61.5 percent, followed by 17-year-old drivers with 61.2 percent. The -
25" through 54-year-old drivers, who also have a good safety record, had
the smallest proportion of accident-driver charges (48.4 percent; see
Table 26). The numbers for each violatian type were too small to warrant
an age group analysis.” ; T
Younger drivers in the general driving population have beeh Shown
to have the largest proportion of single vehicle accidents. Such acci-
dents tend to be more severe than multi-vehicle accidents. Although the
amount of damage did not differ significantly for the age groups, 16-
year-old accident drivers had a higher rate of single-vehicle accidents
(19.1 percent compared to. 12.6 percent of 17 through 20-year-old drivers;
see Table 22). Sixteen-year-old drivers had a higher proportion of
. accidents occurring on loose surfacé roads than the other younger drivers
(see Table 35), and a slightly but not significantly higher proportion
on roads with defects (see Table 36). They had a slightly but not signi-"
ficantly higher proportidn of accidents on roads that were not straight
and level (see Table 39). Drivers 16 through 20 years had siightly but
not significantly more crashes than drivers ovér 20 on roads that were
not dry (see Table 37) and in bad weather (see Table 38). R

. %

s
- .
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Questionnaire data on the character1st1cs of the drivers employed
provide Some probable hypotheses concerning safety records. The 25
through 54-year-old group which had a good safety record includes a
large proportion of housewives and school employees, However, tHe 21
through 24-year-old group with a poorer safety record also includes a
large proportion of school employees (see Tabte 42). The largest propor-
tion of 20-year-old drivers, who as a group also have a pborer record,
were*no longer school studénts (see Table 1). Those still in school were .
not high acader®c achievers (see Table 44), and those who had left school
had a variety of occupations, the largest group in the quest1onna1re
sample being college students (see Table 43).

v. CONCLUSIONé AND RECOMMENDATIONS

Y

The results i1ndicate that 16-year-old bus drivers experienced’a
higher accident rate than other age groups. Ages 17 through 19 years
compared reasongbly favorably with older drivers. aged 25 through 54
years. Bus drivers aged 20 through 24 years and 55 years and over -had
higher accident rates on a mileage basis than.the 17 through 19-year-old
drivers, but these older groups werg small and the differences could not
be substantiated stat1st1ca11y .

, v : .
There were not large differences between the age'groups.on the .
severity of accidents. Diffegences in the location of the accidents were
- explained by the higher proportion of 20-year-old.and 21 through 24-year-
old drivers who are employed in urban areas, and this also provides some
explanation for their elevated accident rate as they are exposed to more
traffic r1sk ) . .
There was evidence thdt the most 1nexper1enced group, the 16 -year-
o0ld drivers, had a higher proport1on of‘accidents in circumstances where
~the driving task was more, demand1ng such as on loose surface roads, and’
slightly but not s1gn1f1cant}y more accidents on roads with defects and
on roads that were not Straight and level. Drivers under 21 years had
s11ght1y more crashes in bad weather and on,roads that were not dry. )
, '
Sixteen- year -old drivers also had the h1ghest proport1on of v1o]a- L
tions’, and the highest proportwon‘ﬁf single-vehicle collisions.

-

In view of these results, it may be worthwhile to expe iment‘with'
licensing more school bus drivers at age 17 years rather than age. 16'
provided they have had a full year of drjying experience at that time.
Such a procedure could not be expected to resu]t in a réduction in acc1-
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dent rates among first year drivers comparable to the currgnt 17
year-old drivers, since many of the drivers in the latter category have
had not just a year's driving experience,'but a year's experience driving
a school bus. ’ ' . :

Fyrthermore, there was a selection factor operating, since a bus dri-
ver can lose his certification if he is convicted of any of the following,
whether they occur while he is 'driving a bus or otherwise: ’

1.7 Any conviction that would bring suspension or revocation of
—driving privileges. f

Passing a stopped school bus. ' .

Two moving violations~Jp a 12 month period.

Hit and run involving property damage,

Speeding in excess of 15 mph above the posted speed limit.
Any moving violation in connection with an accident.

D B>w N

In addition, a driver can lose his certification while driving a school
bus, . if he is convicted of failure to stop at a railroad crossing, speed-
ing, or failure to stop at a stop sign.

A
Thus the 17-year-61d drivers who drove a bus when they were 16
survived the first year without any of the aboye infractions.

Subsequent to the 1971-72, school year studied in this report, legis-
lation was passed extending the limited driver's permit to 15-year-olds.
Previously, the earliest such a permit could be obtained was age 15-1/2.
The age for licensing remains 16. The extension of this, permit for an’
additional six months provides beginning drivers with the opportunity for
additional practice before becoming eligjble for licensing. If young
people arg actually taking advantage of this option by securing the per-
mit earlier and gaining driving practice during this period, one should
ekpect tb have more experienéed 16-year-old applicants for school bus
certification. Such applicafits should do better if.the experience in an
automobile transfers to the operation of a bus. It may be that 16-year-
*01d school bus drivers could be selected from those applicants who have
used this new permit option and have had driving experience since the
age of 15. '

s . \ .

While an earlier study 'of North Carolina school bus drivers showed
no significant differences between the drivers under age 21 and those ~
age 21 and older, this study was undertaken because there was some feel-
ing that circumstances had changed in the interim and that schools were
no longer 1ikely to be able ta get such good student drivers. This
analysis showed ‘that there was a significant difference between drivers
age 16 through 20 and those age 21 and older, with the younger drivers -

r




- ‘ . -

haying a higher accident rate. However, it was further found that it was

the 16-year-old drivers accounting for this high rate. There were no sig-
nificant differences between the accident rates of drivers age 17 through

20 and those age 21 and older. Because further analyses indicated that

the poor performance of the 16-year-old drivers is probably attributable

to their inexperience, it is recommended that increased attention be

given to the selection and training of these beginning drivers. It N
should be underscored that the drivers age 17 through 19, who constitute

the vast mgjority of the total number of school bus driyers in North .

Carolima, compare well with the drivers age 25 through”54. In addition,

there were no age differences found in relation to the severity of acci~ s
dents jncurred. ’ .

< .
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Table 2.

~55-59
60-64

65-69 ,
/.

70 & over Ay

A1l older drivers

1971-72 mileage

igures and 1974

Number of older drivers in the

questiofnaire sample

{column

percentage in parentheses).

Number *

1971-72 Mileage

1974 Sample

N

N (%) N (%)
54 (37.0) 29 (41.4)
53 (36.3) 21 (30.0)
32.(21.9) .. 16 (22.9)
.77 4.8) _4(57
146 70




Table 3.

Age
16
17
18
o9 7
20
21-24 ‘
. 25-54
55 ang over

A1l drivers

. 16-20%

21 and over

All drivers’

0

\

Accident involvement for types ¥f accident
reports (the number of atcident \drivers
divided by the number of operat1ng drivers
in each age group).

A1l Traffic QPol{z, Report
Accidents Accidepts Accjdents
0.305 0.270 .205
L0182 0.162 0.128
iz 015 0.096:
0.171 0.154 0123
0.286 0.231 0.209,
0.262 0.248 / 0.172
0.131 0.119 0.084
_0.178 >Q<£§l_' _0.110_
.0.183 0.163 . 0.128
0.187 0.167 \f, 0.132
0.1  0.162 0.127
//
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Table 4. Yearly mileage by operating driver
age groups. )
. \
Number : .
Agé -of Drivers, Total Mileage Mean Mileage
6 - 1,482 10,068,037 6794
17 4,436 29,950,399 " 6752
18 7,584 17,394,984 6732
. o \ A
. 197 . 387 . 2,767,856 7152
Y20 90 617,924 - 6866
21-24 RV 1,014,464 & 69%
25-56 955 81776.694 <~ 7096 ,
55 and over~ . 146 . 990,682 6785
AV drivers § . 103225 69,580,960 6805
// h "h‘\-‘l

F7y 10217 = 2.58, .05 > P > .

01 ‘
’ X B N

A ]

N\

\




F,, 10216 = 3.43, P < .01

S

Number

Age ‘“«& of Drivers
16 S 1,483
17 4,437\‘

‘]8 2,580 Pe
19 388
20 90
21-24 £ _ 145
, 25-54. "~ Tgss
5,5 and over _ 146
' A\ﬂl. drivers ]0,2‘.24

4

Table 5. .Days driven annually by operating
o driver age groups. .

A

Jotal Days” Mean Days &
257,869 \ 173.9
# 772,649 174.1
452,201 175.3
68,505 176.6
15,331 11703
24,324 © 168.0
165,301 173.1 \\\
25,246 _1z§;d; ,‘
1,781,028\ ez
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Table 6. Daily mileage by operatin -
driver-.age groups. k !
_ Number . Total Daily. " Mean Daily
Age . of Drivers Mileage Mileage
- -2
16 1,482 58,220 ©39.2
, n _ . , ™

17 4,432 - 172,755 39.0

‘ 18 2,579 © 799,813 38.5
19 87 15,663 . 405

. » -7
20 , -90 - 3,759 41.8
. 21-24 - 14%//’ _ 6,066 - 4.8
25-54 ) '

9 39,287 C o413
™, . s - 1
55 and overs ) ’ \ 5,679 39.0
LS -

A1l drivers- 10,211 . . 400,842
\s.-- i N
L 4 4 ’ \ -

©\_Ez, 10203 = 3.78, P < .01 AR N .

I




Pable 7. Accident rates per millign vehicle t -
- miles for types of accident reports °
» by g;iver age groups. )
4R Traffic Police Report
s Age Accidents Accidents Accidents
16 45.19 40.13 - 30.39
SRV . 27.25 . 24.24 19.20
‘ - 18 . 19.20 17.25 ©14.4%
19 ( 24.21 21.68 = 17.34
. 4
20 42.10 33.98 30.75
L 4 .
21-24 37.46 35.49 * 24.64
25-54 : 18.59 : 16.82 - 11.95
55 and over, 26.24 22.10 16.15
A1 drivers 27.13 2819 18.99
' ;
16-20 (student) . 27.93 '
r 21 and over (adult) 21.64
' AT1 drivers 27.13
' 17-20  24.50
"”?' - .
21 and over T 21.64 ' p )
» All-drivers age 24.08 . .
17'3§yd’over ) . ‘ "




'Table 8.

- ‘groups.

16
17
18
19
" 20
21-24
25-54

55 and over.

A1l drivers

Property

Accidents
37.54 )

Accident rates per million vehicle miles for
property and.injury accidents by driver age

I;jury
Accidents
7.25
4.12
3.96
3.61
6.47
3.94
2.66
4.04
4.38




Table d. Average daily mileage for male and
femdle drivers in the questionnaire

) san?le by age groups. \

Means~ : :

B Age ) Male Female Number of Drivers
16 419 41.4 175
17 44.5 46.5 526
18 46.4 42.9 ‘298
19 45.6 53.1 Lt 8]
20 . 36.4 47.8 31
. 21-28 47.0 4.7 , 70
.o 25-54 40.5 42.3 870

" 55 and over 37.1 44.2 ' 65 -
' &
— 43 ’




Jable 10.

Age

16
17
18
. 19
20
21-24
25-54

55 and over

A1l drivers

Traffic and non-traffic accidents
by accident driver age groups .
(row percentage in parentheses).

x2 = 4.15, 7 df, p ='2.76,* N.S.'

-~

ot Significant

\

‘a

?

Traffic Non-traffic

Accidents Accidents _TJotal
N N

404 (88.8) 51 (11.2) 455
726 (89.0) 90 (11.0) 816
300 (89.8) 38 (10.2) '~ 334
60° (89.6) 7 (10.4) 67
2] (80.8) 5 (19.2) 26
36 (94.7) 2 (5.3) 38
114 (90.5) 12 ( 9.5) 126
22, (84.6) 4 (15.4 __Eg_

1683. (89.1) 205 (10.9) 1888




Table 11. Type of repott made on the accident by
accident driver age groups (row per- ,
centage in parentheses)..

Age Police Report Schoo] Report Jotal
N (%) N (%)

16 306 (67.3) 149 (32.7) 455
RV 575 (70.5) 241 (29.5) 816
L s (75 .1) 3 (24.9) 334

19, 48 (71.6) ) 19 (28. 4) 67

20 19 (73, ). 7 (26.9) 2%
" 21-2 " 25 (65.8) 3 (34.2) 38"

25-54 81 (64.3) 45 ‘(35.7) , 126
55 and ower 16 (61.5) JO (38.5) ,.  _26_
AT drivers 1321 (70.0) 567 (30.0) 1888
=9.30, 7 df, p 2 0.23, N.S.1 . “
’ . . F
Wot Significant - . o .
i3 ,




’
i - . .. ¢
* | Table 12. Injury and property accidents by
' accident driver age groups (row »
percentage in parentheses).
Injury or . Property i .
Age Fatal Accidents Damage Only Total
: No(2) O
6 73 (16.0) 382 (84 o) 455
17 123 (15.1) 693 (84.9) 816
18 . 69 (20.7) 265 (79.3) 334 .
19 _ ; 10 (14.9) . 7 (85.1) - 67 - -
( " 20 s°15.4) 22 (sa6) - 26 '
‘ 21-24 4 (10.5) " 34 (89.5) 38
, ' 25-54 ' 8 (14.3) 108 (85.7) 126
55 and over 4 {15.4) .22 (84.6) _ 26
At drivers - 305 (16.2) 1583 (83.8), 1888 ) |
- X2 = 7.02, 7 df, p = 0.42, N.S.1
, ‘
“INot Signigicant ‘
P -




= 14.99, 21 df,

- L4

.
-

Wot Sugnifcant

Table 1§. ;Cost per accident by accident
¢ driver age groups (row per-
centage in parentheses)

Under $100- $500- Over
Age $100 $499 $999 $1000 Total

' Nz N g Noos N g

@ .
16 130 (30.4) 215 (50.2) 51 (11.97 32 (7.5) 428
17 184 (24.5) ‘401 (53.5) 113 (15.1)_ 52 (6.9) 750
18 79 (25.2) ,]68 (53.7) 48 (15.3) 18 (5.8) 313
19 16 (25.0) 36 (56.3). 7 (10.9) 5Y7.8) 64
20 * 6 (25.0] ‘1 4 (58.3) 3(12.5) 1 (4.2) 24
21-24 10 (27.8) 20 (35.6) 5(13.9) 1 (2.8) 36
25-54 4 (34.7)v" 60 (50.8) 11 ( 9.3 6 (5.1) -118
55 and over 7 (28.0) __13 (52.0) 3 (12.0) _2{(8.0) 25
T Al drivers 473 (26.9). 927 (52.7) 241 (13 7) 117(k6.7) 1758
/. 3
L
p = 0.82, N.S. :




Table 14. Cost_of accident damage for drivers

> 21 years and over by sex (column
‘ percentage in parentheses). .
: SR . Male Female Adult drivers ’
| No(%) N (3)- N(2)
‘ Under $100 20 (23.3) 38 (40.9) 58 (32.4)

$500-$999 10 (11.6) 9 (9.7) 19 (10.6)

“Qver $1000 8 (9.3 ~ _1(1.1) 9 (5.0)

Total ' 86 93 , ’ 179

N

i o
$100-$499 48 (55.8) 45 (48.4) 93 (52.0)
x2 = 10.92, 3 df, p = 0.01
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Table 15. ODriver injury by accident drivers 16-20
and 21 and over (column percentage in
parentheses). Y

16-20 Years 21 and Over TJotal

Driver injured 19(1.1) ~ 5 (v2.6) .28 (1.3)

Driver not injured 1679 (98.9) 1857(97.4) 1864 (98.7)
Total 1864 24 . 1888

x2 = 2.03, 1df,p = 0.15, N.§.}

4

Table 16. Pedestrians struck by type of vehicle by accident
n school bus drivers 16-20 and 21 and over (column
. percentage in parentheses).

. 16-20 Years 21 and Over  All Dfivers

No Pedestrian 1680 (98.9) 189 (99.5) 1869 (99.0)

+, Pedestrian:

¢ +

Hit by School Bus 13(0.8)— 1(0.5 " -14(0.7)
Hit by Other Vehicle 5 ( 0.3) 0(0.00 . 5(0.3)
1 . o5 » ; . »
R Total’ 1698 1190 "7 1888

x% = 0.69, 2 df, p = 0.71, N.S.1 . .

. Wot Significant A




Table 17. Injury or fatal accidents and the numbers
killed or.injured by driver age groups
. (column percentage in parentheses):
‘ | Driversw‘n.Fata]" Nfimber'of
Age ) or Injury Accidents ] Injurie.s
‘ T N (2) | N
16 73 (23.9) 119 (25.2)
‘ 17 123, (40.3) 186 (39.4)
j 18 69 (22.6) 89 (18.9)
! 19 10(33). %« 10(2.1)
' 20 4 (1.3) 91,9
[ 21-24 4 (31.3)‘ 8 (1.7)
\ 25-54 18(59 o a3(9.0)
\ 55 and over ] . 4 (1.3) 8 (1.7 ;
o Total - s .. 472 g
L - - .
B
| ,
|
i ,
|
|
N
37




'Ta,b]e 18. Passengers driven dai}y by 'opera,ting driver age
_groups. . : . .
' Number Total / Mean Passeng;rs

* Age of Drivers Passenger Daitly ’ Daily:
16 . 1,479 - 99,124 67.0
17 4,417 296,286 67.0
18 2,578 ' . 120,481 66.1
19 - 387 25,334 65.5
- 20 - 89 " 6,578 73.9
21-24 242 10,398 73.2
25-54 956 66,910 69.9

55 and over « 145 9,265 63.9
A1l drivers -10,193 " esaate , 67.1
F,, 10185 = 3.27;.p < .01 .

ol




L]

o " hge

16

SR b
18

19

. 20
21-24

.

- 25-54

. /

55 and oyer

A1l drivers

v

~

-

K s * ¢« 0
Table 19, Elementary school passenders driven

rdaily by ope(ating driver .age groups. N

Number

of Drivers

1361
3987
2363
308

' A

84

138 -

934
142

F5, 9349 = 30.05; P < .01

2 9357

. t L.
Total

Passengers
63,680

203,331
116,619
17,820
5,045
8,805
/ . 59,033
7,961
487,294

-~

Mean
Passengers

" §0.5
51.0
49.3
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Table 21. Accident type by accident drivers 16-20
and 21 and over (column percentage in.

\ L -

1 parentheses).
i ‘ ‘
. Type . 16-20 Years 21 and Over Al Drivers
N (%) N (%) -N (%)
| ,
°  Other motor vehicle 1105 (65.1) 129 (67.9) 1234 (65.4)
Parked vehicle 197 (11.6) 30 (15.8)° <7 227 (i2.0)
+ . Ran off road or : o
overturned 163 ( 9.6) 18 ( 9.5) 181 ( 9.6L
| School bus * © 136 ( 8.0) 5 ( 2.6) 141 ( 7:5)
Other object S 49 ( 2.9) 3(.1.6) £ ( 2.8)
Pedestrian o 17 ( 1.0) -1 ( 0.5) 18 ( 1.0)
Other non- ' ) i ‘
collision 31 (1.8) 4 ( 2.1) 35-(1.9)
" Total 1698 [ 190, 1888
x2 = 10.85, 6 df, p ='0.09, N.S.! ?

’

v " INot Sugnificant r
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B . ' Table 22. . Type of crash by driver age (column
] T ! 'percentage in parentheses). -
1. A1l Younger
e Type 16 Years . 17-20 Years Drivers ‘
: ' : CN (%) N - N (#)
Single-vehicle . ) ~ ,
. crash .87 (]9.]) 156 (12.6) 243 (14.3)
Multi-vehicle . ' .
crash 368 (80.9) -1087 (87.4) 1455 (85.7)
Total 455 1243 . 1698
. 1
7 X2 =N.09, 1 dF, p =< 001 ~
. - 4
( e N
’ f
'ﬁ
'¢5 ':) Q’




16
17,
18

9

20
21-24
25-54

55 and over

A1l drivers

x? = 13.64, 7 df, p = 0.058, N.S.1°

oz Significant

3

Table 23.

-

—

Multi~vehicle

22 (84.6)
11620 (85.8)

2

Single or multi-vehicle collision by
accident driver age groups (row

percentage in parentheses).

crash

N (%)

368 (80.9
711 (87.1

)

)

)
161 (91.0) .

)

)

)

2

Single-vehicle

- crash

N - (%)
87 (19.1)
105 (12.9)
43 (12.9)
6 ( 9.0)
2 (.7.7)

4 (10.5)

17 S13.5)

4 (15.4)

268 (14.2)

126

26

1888




’

'Table'24l' Vehicle condition reborted for all
" school buses in accidents.

’

Total Vehicles

Noo(2)
Defective brakes (e .
Other defects . , 19 ( 0.9)
. Not known or not stated ' 273 (13.9)
No defects : 1648‘(83.62

Total ' 1971

.

/
‘Table 25. Vehicle condition by accident . -
drivers 16-20 and 21 and over .
(column percentage in parentheses). .

‘ A1Y School
Vehicle Condition 16-20 Years 21 and Over . Buses
Defects 41 ( 2.4) | 4 2.1) 45 ( 2.4)
Not stated or - i
not known 218 (12.8) 29 (15.3) ‘ 247 (13.1)
No defects ' 1439 (84w/) 157 (82.6) 1596 (84.5)
Total 1698 o 196 . 1888 '

x2 = 0.93, 2 df, p = 0.62




/
-
Table 26. Drivérs charged with violations by )
accident driver age groups (row
percentage in pa?rentheses). -
Age Violation Charge No Charge ' ° Total
' N (%) No()
R [T 279 (61.5) 175 (38.5) 454
, 17 497 (61.2) 315 (38.8) 812 e
18 - 195 (58.4) " 139 (41.6) 334
19 % (53.7) ;T3 (46.3) 67
20 13 (s2.0f 12 (48.0) 25
21-24 ¢ 21 {55.3) ' 7 (44.7) RN
‘ 25-54 61 (48.4) 65 (51.6) " 126
55 ‘and over - 15 (57.7) 1 (42.3) 26
ANl drivers 1117 (59.4) - . 765 (40.6) 1882 ¢
7
- ()
. . 45 . < .\




" Table 27.

Violation

Unsafe movement
‘Imbrsﬁer'Backiné
Other violations
Failed to yield
Speeding: ‘
Fo?]owihg too close

Driving on wrong
side

Improper turn

Tomi

-

= 16.39, 8 df, p =

Nunber of violations by accident drivers
16-20"and 21 and over (column percentage

in parentheses)

- 16-20 Years

-

2

]

21 and Over

0.03

N (%) No(2)
272 (26.40) 30 (30.61)
183 (17.77) 21.(27.43) " «
167 (16.21) 18 (18.37)
118 (11.46) 12 (12.24)

,-107 (10.39) ~ 11 (11.22)

65 ( 6.31) 0 (0)

60 ( 5.83) 5 ( 5.19)

58 ( 5.63) 1.(.1.02)
1030 98 .

59
46

ANl
Violations

N (%)
302 (26.8)
204 (18.1)
185 (16.4)
138 (11.5)
118 (10.4)

65 ( 5.8)

65 ( 5.8)
59 (5.2
1128




>

Table 28. Urban or rural exposure by operating
driver age groups (row percentage in

parentheses).
Age | City ' Town & Rural Total
N (%) N (%) '
16 ’ 204“(13.7)' - 1280 (86.3) 1,484
17 658 (14.8) 3777 (85.2) 4,435
18- 31 (13.2) .. 2240 (86.8) " ozse
19 70/(13.0) N8 (82.0) . 388
20 22 (4.7) . 67 (75.3) - 89
21-24 44 (30.3) 181 (69.7) . 145 ,
. 25-54 . 30 (13.7) 818-(86.3) | 948
55 and over- - _ 14 ( 9.8) .129 (90.2) o143
ATl Drivers 1483 (14.5) ‘8730 (85.5) 10,213

!

- . . -~
x2 = 48.29, 7 df, p = 0.00
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Tab]é 31. Intersection or.drivewd by accident
»x driver age groups (row percentages
in parentheses).

-

Not at

Age ' Intersection Driveway Intersection Total
R T Nz o N (9) '
16 173 (38.0) 75 (16.5) 207 (45.5) 455 |
17 318 (39.0) 7151 (18.5) 347 (42.5) 816
18 128 (38.3) 60 (18.0) 146 (43.7) 334
19 26 (38.8) 10 (14.9) . 31 (46.3) .67
» 20 16 (61.5)  * 4 (15.4) 6 (23.1) 26 D
2124 21 (55.3) 4 (10.5) - 13 (34.2) 38
25-54 47 (37.3) 23 (18.3) 56 (44.4) 126
55 and over (26.9)  __6 (23.1) 13 (50.0) 26
A1l drivers ‘736 (39.0) 333 (17.6) 819 (43.3) 1888
\\ . : \ .
- x2 = 14.05, 14 df, p/-= 0.44,‘N.S> ~ g
D,
.
Wot Sigéiéigant ‘ ' .o .

)
(W)
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Table 33. Day of week by accident drivers
(column percentage in parentheses).

16-20 Years 21 Years and Over 'Dr?iérs
N (%) N, (%) ‘ (%)
Monday . 296 (17.5) . % (19.1) "332 (17.7)
Tuesday ’ 338 (20.0) 36 (19.1) 374 (19.9)
 Wednesday %9 (20.7) 40 (21.3) 9 (20.7)
Thursday 326 (19.3) 35 (18.6) 361 (19.2)
Friday 381 (22.5) 41 (21.8) 422 (22.5)
Total 1690 BT © o 1g8

= 0.43, 4 df, p = 0:98,_N.S.1 B
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Table 35. “Road surface by young accident dri\gﬁs‘
*. (column percentage in parentheses). |
| Type ‘ 16 Years 17-20 Years Young Drivers
‘N (%) N~ (%) N (%)
Hard surface 361 (82.4) 1038 (87.7) ;1399 (86.3)
Loose surface 77 (17.6) 146 (12.3 223 (13.7)
Total. _ 438 1184 1622

T

. X% %6.99, 1 df, p = 0.008 . ,

Ve

-

'Tab]e 36. Road defects by young accident drivers
(column percentage in -parentheses).

t :
Tzlge 16 Years (_ 17-20 Years Young Drivers
N (n) N (3) - N (2)
Road defects 41 (10.0) 90 ( 8.0) - 131 ( 8.5)
No defects 369 (90.0) . 1041 (92.0) - _1410 (91:5)
N "0 - 1131 1541 '
’ - ’ . B
. ‘ ) ‘ »
x> =1.36, 1 df, p = 0.24, R.S.1 oL : .
- )
~ / A
7

ozt Signd fieant
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Table 37.

.

¥
Type

Dry road

Wet, muddy; icy
snowy, oily, etc.

Total
)
>
= 2.38,\1 df, p

16-20. Years 21 and QOver A1l Drivers
N, (%) N (%) N (%)
1232 (76.3) 144 (81.8) 1376 (76.9)
382 (28.7) 32 (18.2) 414 (23.1)
1614 " 176 ~ 1790 .
=0.12, N.S.1 ¢ -

Table 38.

16-20 Years

/
Road conditions by accident ‘drivers
16-2D0 and 21 and over {column per— . .
centage in parentheses). z

’

/

Weather by accident drivers 16-20 ‘o
and 21 and over (column percentage.~ 5
in parentheses”. .

) Type 21 and Over All Drivers v
@ N () N
Clear 1044 (63.7) 125+(69.1) 1169 (64.2)
Mot clear 595 (36.3) 56 (30.9) 651 (35.8) (
Tot—a/'r—.‘_. 1639 - 181 | 1820




Table 39. Road character by young accident
drivers (column percentage in
parentheses). .

*

Type ' ¢ 16 Years ‘ 17-20 Years Young Drivers
No(%) N (%) N (%)
Straight and level 234 (54.5) 691 (59.4) ) 925 (58.7)

Not straight and

level 195 {(45.5) 473 (40.6) 668 (41.9)
Total 429 1164 1593
’ & :

3

4 1)
x? = 2.79, 1 df, p < 0.59, N.S.!
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Table .4'{.

~

Other ‘Driver Age
Under driving age
6
17
18
: 9
20

l 2]:24 *
.25-54
55 and over
Not stated

Total

7.

Other driver age ig acc1dents w1th
school bus drivers.

. Number

93
86

51

44

40

. 185
600
138

362

X

1603

4

Re]ati;e
Frequency

Percent

0.2
5.8
5.4
3,2
2.7
2.8 :

37.4
8.6

22.6

100

o« fa

2

&

Adjustedx

0.3
7.5

100

‘Frequericy
Percent

~

]

W

LN
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y :
-~ 1 \
] N - -
. .Table 42. Occupations of the school bus drivers
. over 20 in -the questionnaire sample
(column percentage in parentheses).
¢ Occupation 21-24  25-54 55+ AL Adults  ©
s N (D) No(2) N (%) No(%)
Professional 2(2.5)  24(3.4) 2(31) 28(3.3)
*Clerical - 3.(3.7; 44 ( 6.3) 1(1.6) 48 ( 5.7)
Skilted 6 (7.4)  41(5.8 -1(1.6) 48 (5.7) '
Unskilled 7 ( 8.6) 25 ( 3.6) 1(1.6) 33 ( 3.9)
* Farm work 4 ( 4.9) 39 (5.6) 14 (21.9) 57 ( 6.7) '
College . 87(9.9) 2 (0.3 00 10 ( 1.2)
Home - . 15 (18.5) 244 (34:8) 7 (10.9) 266 (31.4) N
i . Retired or ‘ . R . ‘
.7 unemployed 0 (0) 4 (0.6} 16 (25.0) 20 ( 2.4)
School ; ' ’ i T
employee 36 (44.4) 278 {39.7) 22 {34.4) 336 (39.7)
* “ ., - . t
v Total -8l i 64 T 886 -
v . Y * - +
~ I3
. e




Table 43.

.Occupation
lE]erical 22 ‘ 3
Sfil}ed
vUnski”ed
Farm
Home or unemployed
College X .

School enﬁ]oyeé
Wét stated

Total

L3

Occupations of the younger drivers
not attending school in the ques-
tionnaire sample (column perfcentage

. in parentheses).

. Age In Years 7

A1l Young
17 18 19 20 Drivers
10 L2 2 5 ( 5.8)
1,0 2 37 % (7.0)
1 4 '3 3 1 (12.8)
0 2 T 0, 3{3%)
0 2 5 3 9 (10.4)
b 6 n " 10 27»(31 4)
1 ‘4 5 9 9 (22.1)
1 2 2 1 6 (7.0)
5 *20 31, 30 86 (100}

, ' )

~ A

73

E)
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DRIVER PERFORMANCE -

NO INJURY
conTROL MINOR INJURY )
OF
) ENERGY - .
SEVERE INJORY
EXCHANGE ‘" .
4 ‘
NON-SURVIVABLE
. INJURY
TASK .DEMANDS
- . S , TIME
' - ) -
Ed .~
Figure 1. An “accident" model.
. (from J.A. Waller, 1967)
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. ACCIDENT INVOLVEMENT RATES

.

-~

- "mmwm ALL ACCIDENTS
msmmm TRAFFIC ACCIDENTS
wmww POLICE REPORT ACCIDENTS
35 4 ) ]
\.30- } Y l
25 } } :
11| il -1
“1i}s i 1y
| | 1 | f ib
s4il! 1 | f
H l, Wi . ‘
1T TR VI I |
oftlf Ils ¢oabs oo
e 1 0 e ol 1y g,
W I (O L I 1}
LV VO O VO VO T
. 1l | § - | . ¢ i iy 1p
16 7 18 19 20 21-24  25-54  SSondOVER
AGE IN YEARS .

(

Figure 2. Accident involvement rates by driver age groups
(percentage of each group involved in accidents).
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. 7 EEEEEEE rXOPERTY ACCIDENTS
AW INJURY ACCIDENTS

7

‘-
, .
-
. 16 17 18 19 20 ©  21-24 . 25-54 ,55«nd OVER
' AGE IN YEARS
F A ° ) ¢
\o hile
4 : :
”
! Figure 4. Accident rates per mi]]i‘oh vehicle miles for o )

thjury and property damage only accidents by
driver age groups.
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o ) - SCHOOL BUS ACCIDENT REPORT . . .
° PLEASE ANSWER EZVERY QUESTION FULLY t o, "
(Every school bus coerdent whuek cxvolves er cnyxry or dosth, or prepery d-ugr wast be repovied premptiy on ki form
- Tném:uhm(uswsm.ltdwwOucmuk_rvluu(h ety Superoutendert ; -
: . . - SOHOOL ) COUNTY .
Location Acc Semr oxtucred o .
hd b 3
. Time. Day i Dete 19 7 Tme AN P
Bus ODnver name of oo . oe Teiephone Mo ‘
o7 , . .
: Aodress Student .
Age y*s Sex Race Expernence y’s Adud
5;"‘”' 5"‘“ Bus o Lcerse No Make Mode!
(4 -
(Vehide 2 1) No pup fs on bus at ¢ e of acc.den Estiruted speed ot tme of sicidens M PH
Darmage 10 bus ) . ..
. '
~ Was Dos Crver A yreg? Esmated Cost for Pepairs §
Jajunes: Nemes o - et Berrony ! Age ® Bene b ghue Nt oF rran Anendas Phyycen
- : - 1 ’
* . e
S
. M 4 -
B . }
AV B . AR
. ¥ . P R =
\ R ‘ °identéy as ecner  ous dr ver trarsported PUD | wotking oup’ O'her pedestran fransported school employee
Other vehicle fo~e of cr ver Age address .
’ (Vebichs 2 2) Tyoe vehuie Year Model License No Speed at time of sccident MPH
v Damage <0 ver cle § . Owner of vehicle )
agddress . P Tel No / :
“*Noes of ~ured and extent of inuries
' -
R -
.
A. d T Pederan T Lomer motr vence TR D rgn T Anmadawr yeicie D BicyCe T Fized cbpear
—' ‘u| w T Anms cnces nersed wrattended D uned A coadway = Ren off 1200way 3 Other nm-c’odhon fell Prom vehule, fre o12)
nvolv L Crner 2z 4 o~ ovampny
TTOEE CETIDREL B RO B LR efSY SLT G WHE A Dfet
*** Descniphon ' - N
Y (Give full - ‘ .
description ,
of condihons
leading to ’ .
accrdent, . . .
what each
driver did, . .
detals ' ~ .
. determining
. responsibility _
Lo ’ etc) Sprature of Shool Offcial am.,;gcm
- . 1. * ’
Statement
of Driver . f
of School . M R .
Bus: ‘“ . . .
(Vehicle 2 1) i - .
- 1]
SUH sahit’e 2213 0 pub ic schoot bus, Tist same informe? on as for 21 °
? “**To've filed ~ by nvest gator L Y
OVES; Sqnatwre of Drvee of School bea
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. 2
h i
' -
. .
~ B
. \QUESTIO.‘\'NAIRE T0 SCHOOL BU% DRIVERS
. (F'or Research Only) s
RN
“RLEASE PRINT
(5) 1° .
3 ‘- .
(6-18) Last nace (print one letter to a box)
¢
. + »
!

(19-26) First name

** {27) Maddle initial

' T D 2 -

(28-37)" Home city or town : :
. <
(38-39) County .
(40-45) Date of birth (in numpers) ’ .
(month) (day) (year)
- . ' » . N
(46-47) Present age (in years) N . *
. ) _—.w N ’ .
o (48) Sex: ) [ wate *mrD Eémale - ) ,
; ' v .
(49) Race: _ @ Jwice .- (z:ZD Blaek, Indian, other
- . ’ : )
(50-56) What is your N.C, driver's ficense nusber? - S “ v ’
. . . R s . & -
e ~ » k] i . » .
? L ’ - . =
., “a (over)
. ) .
/
. 80 4 .
+ ‘ y . .
Q . T,
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. .

. (57-60) How long have you been driving?

(vears) (zoaths)

(61-£4) How long have you been driving a school bus?

(years) (zonths)

N e
~

.
* .
.

(65) Besides your school bus driver certificate, what type of North
Carolina driver's license do you hold? (check correet box)

(1) D tegular operator's licemse (2) D chauffeur's license

.
- —- . .

(66) Are you

P % *
. ) .
. . (1) D a regular driver ¢2). D a substitute driver :
. If you are a substitute bus driver, skip the next few questions
» and go to aumber (7g). . N
. ’.( .
L ‘(67) 1s your bus driving route mai‘nly‘
(1) D country ~ {2) D town .
. , ! . .
- . . 4
N About how many students do you drive daily to -
- - N @
(68-70) Elementary school - M
(71-%3) High School .
e N . 2 n
(74-7%) What is your regular dqily, mileage? ’
- (76-77) What is your regular dally mileage-with p:}sengers on board? (Subtract
-, < . the niles you drive with an empty bus Trg ;your regular daily*mjlteage).
LI -
P A )
. t (78) Check the box that applies to you. e -
- - (1) D Attending school >
) (2) D Attending college or graduate schpol .
- . ) co
. M D Not in school s . .
«(?9 80) Circle the highest hducatloml le.*:el that you have conpleted.
5 School'1 2 34 5 69]}‘?(10 11,12’ College L2345+
! »
>
R
é] . . ¢
) - °3
) - ' . 9 1 ¥
—ERIC : -




(5)

-

(6-13)

2 < 1

f\
ffec

Wnich school supervises the buses vou drive

~ (18-19)

(14)

- [

z For Student Drivers Onlv

Check vour average grade in your courses last year

s Os e Oo» O serown

.
. -
If you are a school spudent, what sort of work do your parents

or guardians do?

» . - -

Father's work

Mother's work N

. L™

a7

ht

’

For Adult or Non-Student Drivers Only ",

Check the box which best describes what you do besides driving a

échool bus.

‘1) {_] Professional or-semi-professional

2) Clerical or sales )"'\

(3) [_}Skilled work

(4) [T] Unskilled work Co
(5) ] Faxm york - . ,

(5).- ] College student s

«¢) 7] Hoze duties

(%) [:}‘.Retlred -

(9) 77 School emplovee _

(0) 7] Other. Describe . : s

~ v s ’

I -
If you have .another paid job besides sdhool bus driviag, gc;w many
"

ho?rs per week do you work on that job?

VS
<

Ho& many paid jobs besides school bus driving have you had in the
1 - *
. . 2

3 .
(2 D one .ng (})' D two jobs

(5) D four or more jobs (

past three yeasms”

(1) D-no jobs .

(4) D three jobs

~

[} : ot

H

~

©
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2N

(23)

(30-31)

]
i~
'

AN

or adzlt of “Non-Student Draivers Oriv

If vou 3Te 2 scnoel ezplovee crele thne poy

your lc¢b.
(1) D Teaching staff
(3) D Adzinistrative or secretarial

(5) D Medical or welfare ™

walcn pest describes

) D Maintenance

£3) D Service
(6). D Teaching aide

(7 D Other, Describe

What {s your present marital status’ -

(1) D Never married

(3 D Married

How many children dd¢®vou have” .,
ay [ one @ [Jro
%) D Four {5) D Five or more

If you have children, how many are

(2) D Divorced or separated

(4) D Widowed -

‘(3) D T'hreé\ .
'(6) DNone. ¢

Too young vet for school ' ° " N
N - - . -
Attending school .
In college N
. : s .
%
Have finished school “
L] R - “
- . _
h ]
/‘\/
R G 9 .
. , JgJ
. \ L.
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APPENDIX G

Statistical Explanation of Chi-Square Used
(Written by Dr,. Yoseph Hochberg)




. ’ Y * ¥ ¢
Let x'jk be the number of accidents of a specified type performed
by the jth driver in the/1th group on driving his kth ]0° m11es, where

k = },..., Kooy J=1,0.., Ji’ and i”= 1,2. Put- X = 2k1$ X. ik We as-

ij
sume that X.., is a 901sson razﬁom variable with’ 1ntens1ty L AN P
J i3k ij i

where zil]'ij =0, 1= 1,2. If the sets of bivariate observations {xij’ ‘

K. ! -were available and coyld be regaraed as simple random samples from.

}
<« J

r

well defined reference popu]ations in which )1 is the average intensity
in the ith population group, then to compare averaqe population intensities

between two grouDs one would use the statistic

<
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PR - . :
T z‘(ia) i(ig Li‘ ik u_% Yo
4 . 2 2 2 £ 2
e VK 55 Ky NG Ryt 9 4 Ky
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wh1ch conditionally on tne K, 15 approx1mate1y distributed as @ Chi

. .

square.with 1 d.f.

In this case the bivariate observations {X K..} are not

ij’
available byt rether, we have the unpatched pieces {X } and {K]J}

In this case however, it seems that rather than testing H -x} = AZ
the prob]em of main importance is to test whether the means of the

. J. J.
- b z b 3 3 o . !
Ti. Zj:] Xij///‘j=‘ Kij’ 1=1,2are the same. Conditional on the

K%j's, the statistics T. are approximately nofmal with variance

90 - -

99

..




- l ‘.i .‘ J=] ‘ )
- . Var(T ) T BT
: >k 2« -
. =) WG Y
an aporopriate statistic for our case is thus of the form .. ;
S = (T, - 72)~/ s5(T) - 1)) .
where s3(T] - T2) is an estimate of varidnce AT] - T2). In this case
3 : ‘
A
T T
. . P _ 1 2 v -
s (T] T2) 5 + 3 <& .
» .. \ .
ok ' . K - .
, . J:] ]J J:] 2J "
e > '

The resulting statistic S is approximately distributed ds a Chi-square °

s

with 1 d.f. Such test statistics were used to assess dfifferences in

accident intensities be tween the various pairs of groups in this work.

- r
. ‘ ?
. / ] :
AY . 7/
/
¥. v .
- / ‘,
.
r a
s R

»
p




. Anpual @i]eage and number of accidents. per age group.

, Number of Total Yearly Chi-
Age - "Al1 Accidents” Mileage Square p ;
v - N
. ; ) ¥ M '/
16 ., - 455 10,068,037  121.00 .005
! o
17 816 29,950.399 .08 N.S.?
18 < 334, 17,394,984 56.92 .005

19 67° + . 2,767,856

20 | 2% © 617,02
2128 38 1,014,464
25-50 R P 6,776,624
55 and over - 2% 990,682
S es 69,580,960

16-20 - 1698 60,799,200

" 21 and over ) _-1%0 . 8,781,770}
.

17-20 1243 50,731,163

21 and over . 190 8,781,770}

' Wot Significant

3.25
3.66
3.15
34.16
.05

>

.13.52

2.78

< .005

N.S.

N.S.

N.S.

.005

N.S.

<
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APPENDIX H
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Number of Fatalities and Injuries

in Each AccidentLBus Driver Age Group,’
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Appendix H. Number of fatalities and injuries in
each accident bus driver age group. -

P ’

s Bus Pedestrian
v Driver ~ Driver Passenger Passengers Injured Killed or
Age Tnjured Killed A B C Injured Total
16 5 1 3 42 3 3 19
17 12 ] - 22 62 80 9 186 -
18 . ‘] | 1\\*’_1% -’35. 35 ] 89
19 10 0 ‘%g 1 7 0 10
20 0 ] L0 #0 8 0 9
' 21-24 ‘0 0 0 -0 8 0 8.

25-54 4 0 19 15 5 0 43
55+ . ] 0 2 .0 4 ] 8
Total 24 4 .9 156 184 . 14 472
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